Highly expressed cytoplasmic FcεRIβ in human mast cells functions as a negative regulator of the FcRγ-mediated cell activation signal.
We recently reported that the interaction between Lyn and FcεRIβ is indispensable for FcεRI-mediated human mast cell (MC) activation and that FcεRIβ functions as an amplifier of FcεRI-mediated activation signal. Some of FcεRIβ in cytoplasm appeared not to be co-localized with FcεRIα. The function of FcεRIβ in the cytoplasm remains unknown. The localization of FcεRIβ and FcεRIα in giant papillae specimens from patients with allergic keratoconjunctivitis and of FcεRIβ, FcεRIα, and Lyn in cultured human MCs was examined using confocal microscopy. FcεRIβ was overexpressed using an adenovirus vector system. Mediators were measured by enzyme immunoassays or enzyme-linked immunosorbent assays. In the subepithelial region, FcεRIβ was mainly localized in the cell membrane of MCs. In the perivascular region, FcεRIβ expression was scattered throughout the cytoplasm and in the cell membrane of MCs. Overexpression of FcεRIβ in MCs mainly increased its cytoplasmic expression and slightly up-regulated cell surface FcεRI expression. However, overexpression of FcεRIβ in MCs resulted in down-regulation of the tyrosine phosphorylation levels of FcεRIβ and Syk and down-regulation of the Ca(2+) influx soon after FcεRI aggregation and then resulted in down-regulation of degranulation, PGD2 synthesis, and production of a set of cytokines. This negative regulatory effect may be due to inhibition of the redistribution of Lyn to small patches within the plasma membrane. Cytoplasmic FcεRIβ, which is not co-localized with FcεRIα, may function as a negative regulator, as it can capture important signalling molecules such as Lyn.